Measurement of kinetic parameters of human platelet DNA polymerase gamma.
Synthesis of mitochondrial DNA is performed by DNA polymerase gamma. Mutations in POLG, the gene encoding the catalytic subunit of DNA polymerase gamma, are a major cause of neurological disease. A large proportion of patients carry rare nucleotide substitutions leading to single amino acid changes. Confirming that these replacements are pathogenic can be problematic without biochemical evidence. Here, we provide a hands-on protocol for an in vitro kinetic assay of DNA polymerase gamma which allows assessment of the K(m) and V(max) for the incoming nucleotide of the polymerization reaction. To avoid measurement of contaminating nuclear DNA polymerases, platelet extracts are used since platelets do not contain a nucleus. Moreover, platelets have the advantage of being obtainable relatively non-invasively. Polymerization activity is determined by measurement of the incorporation of radioactive thymidine 5'-triphosphate (dTTP) on the homopolymeric RNA substrate poly(rA).oligo(dT)(12-18). To further minimize nuclear DNA polymerase activity, aphidicolin, an inhibitor of most nuclear DNA polymerases, is included in the reaction. In addition, reactions are carried out in the absence and presence of the competitive inhibitor of DNA polymerase gamma, 2',3'-dideoxythymidine 5'-triphosphate (ddTTP), to allow calculation of the ddTTP-sensitive incorporation. With this method, platelets from healthy control subjects extracted with 3% Triton X-100 showed a K(m) for dTTP of 1.42 microM and a V(max) of 0.83 pmol min(-1)mg(-1).